A 
INTRODUCTION
The spreading of hydroponics in southern Europe regions is rather new and it has been restricted by the high costs and the difficulty of management of this new technology. The development of soilless culture for cut flower production in Mediterranean areas as south Italy is strongly linked to the accurate choice of growing media from technical, economical and ecological reasons. In the open systems this selection becomes critical: some inert substrates show low water holding capacity with high spreading out (drainage) of nutrient solution; some organic materials have high water retention but are easily degradable and then low-lasting; others present high prices, limited availability or problems of removal.
Alternative solutions are continuously tested (Pisanu et al., 1994; Domingues and Minami, 2004; Frangi et al., 2004) and proposed in order to increase crop response and to reduce both prime costs and environmental impact.
Rose (Rosa hybrida) is one of the most widely cultivated flower species with the soilless technique and several investigations were conducted in mild-winter zones using inert (Maloupa et al., 1999; Paradiso et al., 2003) and organic (Syros et al., 2001 ) substrates or mixtures of both. But, on the contrary, reports on hydroponic cultivation of rose in Sicily are scarce and incomplete (Miceli and Moncada, 2000) .
Taking these factors into account, and with the aim to collect more detailed information on soilless response of rose in the Sicilian environment, a trial with bag culture of four varieties was carried out in order to evaluate the influence of two growing media on yield and quality of cut flowers.
MATERIALS AND METHODS
The trial was conducted in Bagheria (near Palermo, Sicily, 38° 5' N, -13° 30' E, 23m above sea level), during the years 2003/2004, in an unheated east-west oriented greenhouse (34 x 16 m) with zinc-coated structure and polyethylene cover (Ø 0.15 mm).
Plants of the cv. Anastasia, Fenice, New Fashion and Gold Strike grafted on Rosa indica major were grown following the "arching" technique in white plastic bags (100 x 50 cm) filled with perlite, pure or mixed with coconut coir dust (1:1, v/v) , in an open system.
The main physical properties and the chemical characteristics of the used substrates, determined according to De Boodt et al. (1974) and to Sonneveld et al. (1974) The pH and the electrical conductivity were maintained at 5.8 and 1.8 mS/cm, respectively.
Solution supply varied from 0.8 to 1.6 L/plant/day (corresponding to 4 and 8 irrigations/day), and from 0.6 to 1.2 L/plant/day (3 and 6 irrigations/day) for perlite and perlite/coir, respectively. Daily irrigation timing was based on the integrated solar radiation plan: deliveries started when measurements reached, for each material, predetermined thresholds. The duration of each irrigation was adjusted when the leachate fraction exceeded the range of 10 -25 %. This fraction was calculated by collecting the drainage solutions.
Water consumption was estimated as the difference between the solution applied and the corresponding percolated volume. The amount of nutrients available for plants was determined, for each substrate, as the difference between the given solution and the collected leachate mineral contents.
Data for air temperature and relative humidity inside the greenhouse were collected throughout the experiment.
Productive (flowering period, yield trend, number of stems/plant, number of petals/bud and number of leaves/stem) and biometrical parameters (stem length and thickness, bud height and diameter) were recorded. Data, referred to a 17 months-period (Apr '03 -Sep '04), were analyzed according to ANOVA and means were separated by Duncan's multiple range test.
RESULTS
Mean monthly air temperatures ranged from a minimum of 11 °C to a maximum of 29 °C, and relative humidity values varied from 46 % to 77 % (Fig. 1) . These environmental greenhouse conditions and the cultivation protocol applied allowed a fast development of the plants, thus avoiding hydro-thermal stresses and injuries to the flower stems.
Flower production started 100 days after planting, with no differences between substrates but only among varieties (cv. New Fashion bloomed 11 days later than the others; data not shown).
Substrates affected yield and quality: plants grown in the organic mixture gave higher amount of flowers than those in inert media (17.7 and 13.6 stems/plant, respectively), as well as longer stems (65 versus 58 cm) ( Table 2 ). No differences were observed for the other studied parameters.
Plants cultivated on both growing media displayed the same yield pattern, with a total (cumulative) production of 97 and 132 stems, for perlite and perlite/coir, respectively, during 2003, and of 176 and 223 stems during 2004 (Fig. 2) . The harvest of stems stopped only twice during the summer (Sept '03) and the winter (Mar '04) pruning.
The tested varieties differed in quantitative and qualitative parameters of rose production: cv. Anastasia gave the highest number of stems (18.7 per plant) and the longest buds (5.8 cm) (Table 2) ; cv. Fenice provided flowers with the maximum average length (70 cm); and cv. New Fashion produced the highest amount of leaves/stem (55.8).
With regard to the water consumption, average volumes of 0.78 and 0.62 L/plant/day were recorded for plants in perlite and in mixture, respectively, with differences between substrates of 0.18 and 0.11 L/plant/day (perlite versus perlite/coir) during the summer and the winter periods (Fig. 3) .
Growing media also differed in mineral elements availability for plants, actually the organic mix showed a higher amount of nutrients, particularly cations (K, Ca and Mg), as well as NO 3 -and P (Table 3) .
DISCUSSION
The results showed that, under the conditions of our experiment, in an open-cycle soilless cultivation of rose plants using perlite pure or mixed with coir dust, best yield and stem quality can be achieved with the second substrate. This response supports similar outcomes previously recorded with organic media (Blom, 1999; Allera et al., 2000; Maloupa et al., 2001) .
The good results obtained with the mixture are probably related to the physical and chemical characteristics of coir dust and, in particular, to its higher water holding capacity and cation exchange capacity. Coir properties were investigated by other authors (Brückner, 1997; Martinez et al., 1997; Noguera et al., 1997; Konduru et al., 1999) .
The balanced level of humidity in the organic mixture together with a sufficient degree of aeration, not too far from perlite's one, could establish better environmental conditions in the root zone which is also distinguished by a good availability of nutrients.
It is known that coir dust may present some chemical and hydrological characteristics (organic matter content, C.E.C., water retention) similar to peat, but with a higher pH and durability (Prasad, 1997). These features confirm this substrate, with plant origin, as one of the main alternatives to peat and as an organic component of mixtures for hydroponic culture (Meerow, 1999; Pozzi et al., 2003) . That makes it highly suitable when combined with inert materials as perlite or pumice for open soilless systems in regions like Sicily, with limited water resources and a low technological level for floriculture. 
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